TEST PLAN AND REPORT FOR MAXIDRILL MODEL 3030 FOOTCLAMP

Prepared for Characterization Engineering
FOOTCLAMP DESCRIPTION
The MAXIDRILL Model 3030 Footclamp is an assembly composed of a pair of machined steel jaws, a pair of pneumatic actuators, and a base that supports it. The base consists of several pieces that are assembled to mount the actuators, guide the jaws, and support the assembly as well as the drill string that it is holding. The pneumatic actuators are essentially the same as those found on an air brake system on a commercial truck; they operate by means of a spring force. The pneumatic force is used to overcome the spring force to disengage the actuator. Therefore, the actuator fails in the engaged, or closed, position. One of the actuators is fit with a tee, the second actuator is plumbed to the tee via a flexible hose, and the third port of the tee is fit with a three-way ball valve.
The three-way ball valve is used to control the engagement and disengagement of the actuators. When the ball valve is in the closed position the springs in the actuators force the jaws to engage the drill string. The rate of closure is controlled by a Parker Speed Control, which is attached to the exhaust port of the three-way ball valve.
OBJECTWE
The purpose of conducting these tests is to determine whether a MAXIDRILL Model 3030 Footclamp suits the needs of the RMCS operations. 4.1.7
4.1.8
likelihood of deformation of the drill string by gradually applying the full force of the jaws to the drill string rather that allowing the jaws to "slam shut."
The distance between the engaged jaws is less than 2 '/4 in. The outside diameter of the smallest piece of drill string is 2 '/4 in. To ensure that the footclamp will securely hold a piece of drill string of this size the distance between the engaged, or closed, jaws must be less than 2 '/4 in.
The footclamp must fail in the closed position. In the event that the supply air is lost to the footclamp, the footclamp must fail closed to prevent the drill string from dropping into the waste tank.
The footclamp must restrain a vertical load of at least 1000 Ibf on a piece of drill string (fluted and non-fluted) when engaged by the jaws. The weight of the longest section of drill string to be deployed into a waste tank is approximately 250 Ibf. A factor of safety of four was chosen to ensure that the footclamp would sufficiently restrain the drill string.
The footclamp must not deform the drill string to the point that the sampling apparatus will not pass through it. The drill string is used as a conduit to allow the sampling apparatus to reach its destination in the waste. A "GO GAGE" has been fabricated to test whether the drill string is deformed to the point that the sampler won't pass through the drill string. The dimensions of the "GO G A G E are 1.895 inches in diameter by 12 inches long. The "GO GAGE" must pass through the drill string to ensure that the internal diameter of the drill string has not been distorted to the point of not allowing the sampler to pass through it.
TEST PLAN CLOSE RATE TEST
Prior to airline attachment, measure and record the distance from the "mating" edges of the jaws relative to the pneumatic actuator mount plate.
Ensure that the 3-way ball valve is in the closed position
Attach an airline to the quick-connect air fitting that is mounted on the footclamp.
Regulate the air pressure to 100 psig, or maximum supply pressure, whichever is less. Record the air pressure.
Disengage the footclamp by reversing the position of the valve. Measure and record the distance from the "mating" edges of the jaws relative to the pneumatic actuator mount plate.
Record the stroke. The stroke is the difference between the measurements taken instep4.1.1 and4.1.5.
Engage the footclamp by reversing the position of the valve while timing with a stopwatch how long it takes for the jaws to touch. Record the time.
Disengage the footclamp by reversing the position of the valve while timing with a stopwatch how long it takes for the jaws to retract. Record the time.
HNF-4292, Rev.0 4.1.9 Divide the stroke found in 4.1.6 by the closure time found in 4.1.7. This is the rate of closure. Record the rate of closure.
4.1.10 Divide the stroke found in 4.1.6 by the retraction time found in 4.1.8. This is the rate of retraction. Record the rate of retraction.
NOTE: If the footclamp engages too rapidly or slowly then the speed control will have to be adjusted. Adjust the speed control as required to achieve a closure time of 1k 0.1 seconds with supply pressure of 100 psig or the maximum supply air pressure, whichever is less. See 5.0 for the close rate adjustment procedure.
4.1.11 Repeat steps 4.1.7 and 4.1.8 five times.
4.1.12 Repeat steps 4.1.7 and 4.1.8 five times for air pressures of 80 psig and 60 psig to determine the close rate at these operating pressures.
JAW ENGAGEMENT MEASUREMENT
4.2.1 With the jaws in the engaged, or closed, position measure the distance between the surfaces of the jaws that contact the drill string. Record the measurement.
FAILURE MODE
4.3.1 With the jaws in the disengaged, or open, position disconnect the air supply hose from the fitting, Record the outcome.
LOADBLIP TEST
The SATEC machine located in the Engineering Testing Laboratory (305 building) will be used to apply and measure the load. Ensure that the speed control on the footclamp has been adjusted appropriately (see Section 5.0).
Mount the footclamp in the SATEC test apparatus.
Connect supply air to the footclamp via the quick-connect fitting.
Disengage, or open, the footclamp and insert a piece of clean, dry, 2 4 inch drill string.
NOTE: The excessive deformation test, step 4.5.1 should be performed prior to insertion of the drill string in the footclamp.
Engage the footclamp by turning the 3-way ball valve handle 180".
Load the drill string with the SATEC press until slip occurs.
NOTE: In the context of this document, slip will be defined as when the drill string moves a distance greater than 3/16 of an inch or the maximum load is recorded, whichever occurs first.
Record the load indicated on the SATEC load cell.
Reposition the drill string and repeat the test for a total of 5 times.
Repeat 
EXCESSIVE DEFORMATION TEST
Test the drill string specimen that will be used in the hold force test prior to being placed into the footclamp by passing the "GO GAGE" through the drill string specimen. If the "GO GAGE" passes through the drill string then the drill string is acceptable for use in the hold force test.
Test the drill string specimen after the drill string has been clamped in and removed from the footclamp by attempting to pass the "GO GAGE" through the drill string specimen. If the "GO G A G E passes through the drill string specimen then the drill string was not excessively deformed.
CLOSE RATE ADJUSTMENT PROCEDURE PARKER@ sp25 SPEED CONTROL
Loosen the lock nut on the adjustment (needle valve) screw.
Rotate the adjustment screw clockwise to slow the jaws down or counterclockwise to speed them up.
Initially, % of a turn will be enough to determine the magnitude of the rate change.
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Drill String Type 2 %-inch Diameter Non-Fluted 2 %-inch Diameter NOTE: To avoid damage to the needle and seat in the speed control do not force the needle into the seat by turning the adjustment (needle valve) screw too far clockwise. When resistance is felt, STOP.
5.1.3 Repeat steps 4.1.7 through 4.1.10 to determine the new close rate 5.1.4 When the desired close rate is achieved, secure the lock nut on the adjustment (needle valve) screw while preventing the adjustment (needle valve) screw from rotating.
Non-lubricated Lubricated
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6.0
RESULTS
The testing of the MAXIDRILL Model 3030 Footclamp went well. However, two unplanned events occurred during the testing. The maximum supply air pressure that was available in the ETL was 93 psig. The plan was to test the footclamp with a maximum air supply pressure of 100 psig. The plan was to test footclamp with minimum of 65 psig but the footclamp required 68 psig to open. These events did not create a problem with the test, and should not create a problem with the use of the footclamp.
Data sheets for the rate and hold force tests can be found in Appendix A. The fundamental data from the rate and hold force tests are located in Table1 and Table 2 below.
The jaw engagement measurement was zero inches. The footclamp fails in the closed position when the supply air is lost. The inner diameter of the drill string was not distorted to the point of not allowing the sampler to pass through it.
CONCLUSION
The MAXIDRILL Model 3030 Footclamp passed the defined criteria to be able to satisfy the needs of RMCS operations in tank farms.
The original intention of this test was to evaluate the footclamp with a supply air pressure approximately equal to that available on the RMCS trucks, 100 psig. As indicated in Section 6.0, only 93 psig was available at the ETL. This does not invalidate the test results. However, it will require that the close rate test and adjustments be made prior to use of the footclamp in the field with the "normal" operating pressure of approximately 100 psig.
The footclamp tested would not open, or disengage, with an air supply of less than 68 psig. The footclamp was supposed to open with a supply pressure of 65 psig. This should not pose a problem with the use of the footclamp during RMCS because the air pressure available on the RMCS trucks is approximately 100 psig.
The tests performed indicate that the MAXIDRILL Model 3030 Footclamp is acceptable for use during, and will enhance the safety of, RMCS operations.
